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ɐƍ 
ȶƒ 
mp_ǭ½Ȭ=ęÝ<«/=ȲǬě9ɖQONʤUcŜȲǫ
Ş(NAFLD) ǘ<ʤUcŜȹȴŜȲǑ(NASH)>ɴŃęÝÂù<N
ǬǟȝȨĦǳ<>ȲÊA=ÆǪȜȷǁǍ#FLON(9"LöȊÆǪȜȷ#
ǬŤ<ʒ*7NóȸŜ#ʵ9Ÿǉ)O7N#E2Ə;ǒ#ĝ 
ǵǳ 
NAFLDXgr{± NASHŞȰ<!7ÆǪȜȷd}ip±Rȥȫ
ǳ<ɕƞ*NASHǬŤ<ʊɐ;ŏÛRƟ1*7NÆǪȜȷRøĪ,N 
ƉƼ 
ǬǟȝȨĦǳ<NASH9ɚƇ)O1ŞȰ 35´æγŜȹȴȲ(NAFL)ŞȰ 8´
!K?ÁŁ  18´RĲɨ<ɕƞRɌ41{±ƙƦɋKM PBMCsRÒʠ*
TȜȷȘNKȜȷȘæǞȜȷȘ= 3Șȡ<57ȥȫǳ< FACSɕƞRɌ
41ȲƮȸſąRɜH1ǭ´<57>ſąő=ÆǪɕƞIɌƺǯØő
<!&NÆǪàŤ=ěâ<57Ƨɘ*1ÆǪƮȸɕƞ9*7CD4ʛŜ T
ȜȷÖŔŜ TȜȷ(Tregs)CD8ʛŜ TȜȷRÒʠ*mRNARűÑő
 3 
real-time PCR<KM IL-10J IFNmRNARǉĪ*1in vitro<!7
ÉĔʰȘRǣ7ȹȴâ#ÆǪȜȷ<ìD,Ŏʧ<57Ƨɘ*1E1
NASHrXg8N STAMXgJMCDʮXgNAFLDXg
c±Xg<57ȲɀJȻɀ<!&NÆǪȜȷ<57Iøƫ<
FACSɕƞRɌ41 
ȟƟ 
STAMXg8>ɸŁʮʱȬKM¯ʊ>ęÝ*ȲƮȸʞĬJȖ¥ɥǩŁȹ
ɬǩŁǭRɜH{± NASH9øƫ=ɎǝēRȄ*1Xg<!&NÆǪɕ
ƞ8>NASHrXg8 Tregs=ƖŢ;ęÝRɜH1øƫ<ŋÆǪ
ŬÖƮȸRŴ5MDSCsI STAMXg8ƖŢ;ęÝRɜH/= PD-L1Ǳ
ǝIęŋ*71{± PBMCs<!&NƧɘ8>NASHŞȰȬ8> STAM
Xg9øƫ< TregsJMDSCs=ƖŢ;ęÝRȄ*1in vitro<!&N[
Wʈ<7ȹȴâRɞǱ*1ȲǰȜȷƤ9ÆǪȜȷ9=ÉĔʰ8> Tregsʩ
ņA=Ŏʧ>FLO;"41E1CD4ʛŜ TȜȷ<!&N¥Ɏǳ;ŬÖȘ
dW±\W8N IL-10 mRNA>ÁŁȰȬ9Ƶɰ*7NAFLŞȰȬ8ƖŢ<
ęÝ*1#NASHŞȰȬ8>ÁŁȰȬ9øȉņE8®*71Tregs<
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!&N IL-10 mRNA>ÁŁȰȬ9Ƶɰ*7 NASHŞȰȬ8ƖŢ<®*1
NASHŞȰȬ8> IFNmRNA>ƖŢ<ęÝ*ǑǭɻǙŤ8N(9#Ȅ
Ă)O1STAMXg8>ȲǁǍ CTLIęÝ*7!MȲÊ=Ǒǭ<ʒ*
7NóȸŜ#ȯ LO1{± NASHJ STAMXg8> NKȜȷJ NK-T
Ȝȷ=ʩņ<ěâ>ɜH;"41#/=ȜȷʞĬƿŜ> NAFLD9Ƶɰ*7
®*71ʮǯƼ¢Ç<K47ǈʌJȲƮȸ=ſąRɾŧ*1ǭ´<!
7ƺǯĵÇ 3ƕő<ÆǪɕƞRɌ419(PĵÇØ<ƖŢ<ęÝ*7
1 Tregs>ƖŢ<ǈķ*71 
ȟɢ 
NASH8>ÆǪŬÖƮȸRŴ5 Tregs!K?MDSCs>ƖŢ<ęÝ*1#
Tregs=ÆǪŬÖƮȸ#®*7NóȸŜ#ȯ LONASH<!&NȲÊ
=ǑǭRÖŔ8$7;óȸŜ#ȄĂ)O1E1ɎǝēJÆǪàŤ"L
STAMXg>MCDʮXgKMI{± NASH<ɴ%¡ő= NASHǾȌ
<ʊɐ;Xgr8N9ȯ LO1 
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ǾȌȶƒ 
Ũ#Ď8>ʮǡƿ=ưȕâ<«ȳǊ ò#ęÝ*mp_
et=ȪŞǜ>ęÝ=ɷRɳ47N 1ƌƚÊȆĦ©;: 8äĦ©
>XZg±ÿċŐɋǆȹɬɋďɋȖ¾<KNɚƇĕǋRȓĪ*1 2/=
mp_et>ŗɋȔȘRŗ<ƫ;ɀĆ<ʞĬRI1L,#
Ȳɀ8>ʤUcŜȹȴŜȲǫŞ(nonalcoholic fatty liver disease : 
NAFLD)Rý,N 3(O>Ȳɀ<ȹȴ#ɽÚ<Ɉȋ*1ǙŤ8NȹȴȲR
ûGƪŚ8N ʑtp_ðɚȰ= NAFLDȪŞǜ> 20-30%9ɖQOĎÊ
<β 20003000 =ŞȰ#ĥĐ,N9ŸĪ)O7N 4NAFLD>(OE
8ő>ɄĠ9ȯ LO71#ʄ=ŞȰ8>ȲȁěJȲǰA9ɻɌ,N
ʤUcŜȹȴŜȲǑ(nonalcoholic steatohepatitis : NASH)RǱǭ,N 5
NASHŞȰ> NAFLDŞȰ=β 1ÛRèHβ 200-300 ĥĐ,N9ȯ L
O7N 
NASH>æγŜȹȴȲ9ǩ;MȲȁěJȲȜȷǰ<ɻĹ*Ƴ<ɃN
ǒ#Ąʫ8NƌƚȖĸǬĦ©=Ėþ<KN9ȖĸǬŞȰ= 8.6%#Ȳǰ8
4.7%#Ȳȁěǭ8Ƴ*NASH#êĈ9;47N´#ĝƃĥĐ,N9Ÿǉ
 6 
)O7N 6ȲȜȷǰ=ȶƒǫŞ9*7XWgŜťŜȲǑ# 85%ȉņèH7
1#ɴŃʤ Bʤ CȲȜȷǰ=Û÷#ęÝ*/=ĝ%> NASHǤƜ=Ȳ
Ȝȷǰ=ęÝ<ɮĈ,N 7NASHȲȁě"L= 5ŃǱǰǜ=Ėþ>β 10-15%
9ɖQO/=ʊɐ;g_ĈĤ9*7ȧȤâ=ɻĹ 8JʵʷǥŜWg
ŰŮŜ 9;:#'LO7N/=8IȧȤâ=ɻɌ>ʊɐ;g_ĈĤ8
M/=ƮŅRɕƏ*ƺǯ¢Ç,N(9>ʊɐ8N 
NASH=ǬŤ9*7 1998Ń< DayCPL> Two hit theoryRŹă*
1# 10NASHǱǭ=\vh>E2ɕƏ)O7;Two hit theory>
ȏ={p±9*7ȳǊJȖĸǬȹɬǩŁǭRȶƒ9*1ȲȜȷA=ȹȴƸ
ǻ#ɮ(M/(<ȏ={p±9*7ʈâg±gJȾÊȜɆǤƜ=Zt
±^e;:<KNȲȜȷʞĬ#ÝQMNASH#Ǳǭ,N9I=8N
*"*(=§ɟ8>ɟƏ8$;ǒ#ĝ(9"LTilg HL>Multiple 
parallel hits hypothesisRŹă*1 11WgŰŮŜʈâg±gĶ
ȷ¯g±gȾÊȜɆÆǪĈĤ;:#ƴʜǳ<8>;%Ɍ*7Ȳɀ<
ʒ,N(98 NASH#Ǳǭ,N9§ɟ8N 
  NASH8>ǬǟũɑÆǪȜȷǁǍ#FLOǬŤ<!7ʊɐ;
 7 
ŏÛRƟ1*7N(9#šĪ)ON#NASH<!&NÆǪǬŤ<ʒ*7>
Ƙ2Ī=ɑɕRœ7;Ȳ_|Tf=ƿŜâ 12NK-TȜȷ=Ǳǝ
Û÷=®JƮȸǩŁ 13;:ȲÊ=ɂǔÆǪŲŌȜȷ<57=Ėþ>ĝ
ǛœÆǪȘ<!7IĖþ>N#/=ɕƞ=Ċʡ)"LƘ2<Ī=c
idg>œLO7;E1NASH8>ȲȧȤâ#ɻɌ*ȲǱǰR
$1,(9#Ąʫ9;N#ĩÈ<{±ǬŤRËǝ*1Xgr>E2ĥ
Đ*;/=1HǬŤ=ɕƏJƺǯ¢Ç=Ƨɘ#Ċʡ9;47NǝǙ#
NK47NASH<!&NƲȂ;ÆǪíř=ɕƏ>śá8N 
ɴŃƫ;ÆǪŬÖȜȷ#Ėþ)O7!Mƫ;ȲǫŞ<!7
ʊɐ;ŏÛRƟ1*7N(9RŌǾȌ`~>Ėþ*7$1 14 15 16/=
8ȲǫŞ<!7ƽǵ)O7NÆǪd}ip±>ÖŔŜ TȜȷ(regulatory 
T cell : Tregs)9ʳʴǤƜÆǪŬÖȜȷ(myeloid-derived suppressor cells : 
MDSCs)8NTregs>ɂľÆǪŜǫŞȽǮÆǪ;:=ÆǪíř<ʒQN T
Ȝȷ=Ȋ8NɽÚ;ÆǪřȒRŬÖ*ÆǪ=ŝŁŜȤŴ<ʊɐ;ŏÛ
RŴ5Ȝȷ8N 17TGF-=ĥĐ8uW} TȜȷ"LÒâɞĵ)O 18
ŬÖȘdW±\W8N IL-10RƁÑ,N 19gmʃªĤ> FOXP38
 8 
N 20ƉMDSCs>ǑǭJŲǰǙŤ9Ǭǳ;ƛ¨8ȽǮȝȨJƙƦɋ8
ęÝ,NƘǖ;ʳʴȜȷ8MŋÜ;ÆǪŬÖƮȸRŴ5 21Tregs=ɞĵJ
ÆǪȜȷ=ƿâ<KMÆǪŬÖ<ɃN{±<!&NMDSCs>
CD11b+CD33+ CD14+HLA-DRlow8Ɏǝ)ONȜȷȬ9)O 22Xg8>æ
ǞȘ(Mo)-MDSCs9ĝōƥ(PMN)-MDSCs<ĞÕ)ON 23ɴŃMDSCs>
ȽǮÆǪ=F;L-ƫ;ţơǭɂľÆǪǫŞ;:=ÆǪǬŤ<ʒ*7
N(9#Ėþ)O7N 
ƚǾȌ<7³ǣ*1 STAMXg>ɝǡ 2ƌǵ= C57BL/6Xg
<®ǣʌg±~±l±eRŭ*)L< 4ɺʷKMʵȹȴʮRȠʱ*1
Xg8M5-6ɺʷ8>ȹȴȲ7-8ɺʷ8>ȹȴŜȲǑ9-12ɺʷ8>ȧ
Ȥâ16ɺʷ¦ʕ8>ȲȜȷǰRý,NȞƑǳ<ȹȴȲ"L NASHȲȜȷ
ǰRƜ1*"5ʃªĤſě=;Xg8M/=ʃªǳȶƒ> C57BL/6
Xg8N 24 
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ǾȌǵǳ 
ŌǾȌ=ǵǳ>ƫ; NAFLDXgr{± NASHŞȰ<!
7 TregsMDSCsRûH1ƫ;ÆǪȜȷd}ip±RĝʊơɅ FACS<7
ȥȫǳ<ɕƞ*NASH<!&NǬŤ<ʊɐ;ŏÛRƟ1*7NÆǪȜȷR
øĪ,NI=8N 
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ǾȌƉƼ 
ʺǾȌĲɨ 
    ǬǟȝȨĦǳ< NASH9ɚƇ)O1ŞȰ 35´ȿʄZcũɑJɋ
ǃǡâĦƧƢ"LæγŜȹȴȲ(NAFLD)9ɚƇ)O1ŞȰ 8´!K?ÁŁ 
18´RĲɨ<ɕƞRɌ41NASHŞȰ!K? NAFLDŞȰ=ɁńȶƒRɎ 1
<Ȅ*1(=ǾȌ>ƝãĞĦäĦʄ¿ǟģā©<ŪɜRœ7ɌQO1(Ūɜ
Ǩõʼ2013-1-17, 2012-2-153)ʃªĤɕƞ<ʒ,NǾȌ>éǡßÃǹʃª
ĤɕƞǾȌ<¤ʝ,N¿ǟĄʫȑ<Ĳř,NŵʍƅʄǹĞĦȑ<!&Nʃ
ªĤɕƞǾȌ<¸QN¿ǟĄʫA=Ĳř<57ȆĦūɍ©ɧ{±bx
ǾȌ<ʒ,Nĕƚê×<ĕ67ƊɌ)O1È7=ĲɨȰ<>ƅƓRǣ
7ƚǾȌ=ǵǳƉƼRåÒ<ɟƏ*18øŢRœ1 
    NASH=ɚƇ>ȿʄZcƧƢ<7ȹȴȲ#ŵŽ)O1ŞȰ=3
Ucżï#C9S:;%öȊXWg\#ʚŜ8MɂľÆ
ǪŜȲǫŞJ¥ɥŜǫŞ;:RɋǃǡâĦƧƢKMúĪ*Ǭǟĳʏä!K?
Ȳɀĳʏä<KNǬǟȝȨĦǳɛ¶<7NASH activity score 25 5ǒ¦E1>
MatteoniÒʭ 26 type3¦RǊ1,ǭ´9*1E1ȿʄZcƧƢ8ȹȴ
 11 
ȲRɜH£=ȲǫŞRúĪ*œ1ŞȰ=3NAFICgcU 27 2ǒ¦=ǭ
´R NAFLD9ɚƇ*1ÁŁ >Ƕɴ=Áɚ8ȲƮȸʞĬ#ŵŽ)O7;
ÁňqVURǲʎ*1 
  
	ʺ{±zǞ=ÒʠƉƼ 
    ŞȰ!K?ÁŁ KMzŷɋȔ<ɋǃRŷï*ɋǞÒʠǌǃ 
Lymphoprep™(cgyW[Ƥŉ©ȅ)Rǣ~±c<ŒÈɋ"L
{±ƙƦɋæƥȜȷ(Peripheral blood mononuclear cells : PBMCs)RÒʠ*1
ćî*1 PBMCs>ȜȷÎȟºĥǃ CELLBANKER®1(m\yW[Ƥŉ©ȅ)
Rǣ7Îȟºĥ*1 
  

ʺŮ¯ơɅ9|dW±± 
    Îȟºĥ*1 PBMCsRɕÎ*¦= 3Șȡ=Ů¯Rǣ7ĝʊơ
ɅRɌ41BD FACS CantoTM |dW±mRǣ~±c
<ŒöȊÆǪd}ip±=ʩņɕƞRɌ41FACSrm=ɕƞ<>
FlowJo software ver.7.6R³ǣ*1ơɅzm=ȝF÷Q.R¦<Ȅ,
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1. TȜȷɕƞʼCD3, CD4, CD8a, CD25, CD127, PD-12. NKȜȷNK-TȜ
ȷɕƞʼ CD3, CD16, CD56, NKG2D3. æǞȘȜȷɕƞʼ CD11b, CD14, CD16, 
CD33, HLA-DR, PD-L1³ǣ*1Ů¯9Ů¯ƬɦǣɅț=ȝF÷Q.R¦<
Ȅ*1CD3-FITC, CD4-PE, CD8a-PE/Cy7, CD25-APC/Cy7, CD127-Pacific 
Blue, CD279(PD-1)-PerCP/Cy5.5, CD16-PE/Cy7, CD56- Pacific Blue, 
CD314(NKG2D)-APC, CD11b-PerCP/Cy5.5, CD14-APC/Cy7, CD16-Pacific 
Blue, CD33-APC, HLA-DR- PE/Cy7, CD274(PD-L1)-PE-OI Biolegend
ȅKMɭÇ*1 
    E1ȜȷÊdW±\WơɅRǣ7Ɏʥ\= CD25ʛŜ
CD127ʚŜʟĉ# Foxp3ʛŜRȄ,":"<57Ƨɘ*1ÁŁȰȬ
NASHȬ/O0O 3ǭ´-5Human Th17/Treg Phenotyping kit(BD 
Pharmingen)Rǣ7Ƨɘ*1^p±<ûEONŮ¯< CD25-APC/Cy7
CD127-Pacific BlueCD3-FITCŮ¯IÝ 1 
  
ʺīʲàǗ 
    C57BL/6XgRȶƒ9,N STAMXg> NASH=ǬǟÄRý,
 13 
N 8ɺʷƑ=XgRƤŉ©ȅgqp_ËǡäâĦǾȌũKMɭÇ*1
C57BL/6Xg> 4ɺʷ=[gRƌƚ_UƤŉ©ȅKMɭÇ*ƝãĞĦĞ
ĦʗäĦȘǾȌȆʔĺàǗīʲƊə<!7ʯȵ*13Ȭ<Ò&ĲǕȬʼ
ɸŁ=čōʮʱNAFLDȬʼHFD32ʮʱ(High Fat Diet 32ʼƌƚ_UƤ
ŉ©ȅ)MCDȬʼMCDʮʱ(RESEARCH DIETS A02082002B o[v
cƯʯƆʼEPSǴƈƤŉ©ȅ)R/O0OɂǤȠʱ=ʮʱżïʌ
9¯ʊRǉĪ*4ɺʑʯȵő< 8ɺʷ8Ƨɘ*1ƚàǗīʲ>ƝãĞĦ
<!&NàǗīʲȑ<ʒ,Nɒȉ<ĕ6$ıƢ)OŪɜ)O7Nʸ No.2012
äà-457 ʹ 
  
ʺXgɕÙ9ȝȨÐǟ 
        Xg> 8ɺʷ<!7ĨƩƳ).ŷɋ9ȝȨŷïRɌ41ʶʆ
ǃ>ėʈr±f 0.3mg/kgnl 4mg/kgʅǽʈ}±|Tx
 5mg/kg9;NK<Ǆ÷*ƽĴǣƶ<7ŀʉ*1(=ȊǄ÷ʶʆǃR
Xg¯ʊ 10g1M 0.1mlȿȼÊŭ*1ȿʄƲKMʐȿ*Ğʣ
ȺRʢÑ).øʄ­KMÈɋŷɋ*1őȻɀȝȨȲɀȝȨRŷï*1 
 14 
ȝȨ=ʄR/O0O,M5@*ig±u<7Ǐɽ,N(98
ȜȷǀɼǃR±ŧ*1ɋǃ>zRǅÝ,N(98ÏčRʓƱ*ʀŗ
ÒʠőɋǆRÍÎºĥ*1ɋǆ>ĮĚtWa 7000V(ĮĚ|W)Rǣ
7~±c<Œ47ASTALTŜȹȴȦcgq`
cgUjRǉĪ*1E1XgɕÙƑ<ȗ·Rŷï*ÍÎº
ĥ=q_xg]<µʪ*T-RFLPƼ<KNȾÊȜɆñ=ɕƞR
Ɍ41 28 
 
ʺXgÆǪȜȷ<!&NŮ¯ơɅ9|dW±± 
    ȲɀȝȨǀɼǃ9ȻɀȝȨǀɼǃR/O0O 1.0	 107»/ml9;NK
<ɡƄ*¦= 3Ȭ<Ò&7Ů¯ơɅRɌ41)L< BD FACS CantoTM
	|dW±mRǣÆǪĦǳƧɘRɌ41FlowJo software 
ver.7.6<7ɕƞRɌ411. TȜȷɕƞʼCD3, CD4, CD8a, CD25, CD127, 
CD279(PD-1), CD692. NKȜȷNK-TȜȷɕƞʼCD3, CD49b, NK1.1, 
CD314(NKG2D)3. æǞȘȜȷɕƞʼ CD11b, Ly-6C, Ly-6G, CD274(PD-L1)
³ǣ*1Ů¯9Ů¯ƬɦǣɅț=ȝF÷Q.R¦<Ȅ,CD3-APC/Cy7, 
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CD4-FITC, CD8a-Brilliant Violet 421TM, CD25-PE/Cy7, CD127-APC, 
CD279(PD-1)-PE, CD69-PerCP/Cy5.5, CD49b-Alexa Fluor®647, 
NK1.1-Brilliant Violet 421TM, CD314(NKG2D)-PE, CD11b-PerCP, 
Ly-6C-APC/Cy7, Ly-6G-Brilliant Violet 421TM, CD274(PD-L1)-PE-OI
BiolegendȅKMɭÇ*1 
 
ʺÆǪȜȷ=Òʠ9mRNAűÑ!K?Īʌâ 
    Îȟºĥ*1 PBMCsRɕÎ*Dynabeads® CD4 Positive Isolation 
Kit(invitrogenȅ)!K? Dynabeads® CD8 Positive Isolation Kit(invitrogen
ȅ)Rǣ~±c<ŒCD4ʛŜȜȷ9 CD8ʛŜȜȷR/O0OÒʠ
*1/=őRNeasy® Mini Kit(Qiagenȅ)Rǣ7/O0OȜȷRȀǿ*
RNARűÑ*1 
    )L<mRNA=ǱǝʌRĪʌ,N1H<Taqman® RNA-to-CTTM 
1-Step Kit(Applied Biosystems; ABI, CA, USA)Rǣ7Īʌ RT-PCRƼR
Ɍ41IL-10IFN=~WR/O0O³ǣ*~±c<Œ
StepOnePlus Real-Time PCR systems(ABI)8Ƨɘ*1PCR> 4815Òʑ
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9510Òʑ8ěŜ*1=39515ȇʑ601ÒʑR 50dW_8Ɍ41
ɕƞ>StepOne Software(Version 2.2)(ABI)Rǣ7CTƼ<7Ǳǝʌ
=ƵɰRɌ41 
    E1Dynabeads® Regulatory CD4+CD25+ T cell Kit(life 
technologies)Rǣ7Îȟºĥ PBMCs"L TregsRÒʠ*1øƫ<
RNeasy® Mini KitRǣ7mRNARűÑ*UmWPCRƼRīƊ*1 
 
ʺÉĔʰ 
    ȲǰȜȷƤ HepG2ȜȷR[WʈRǅÝ*1ǓɋǆĔđ8 24Ƒʑ
Ĕʰ*ȲȜȷ=ȹȴâRɞĵ*1/=8ȹȴʈǅÝĔđRǓɋǆĔđ
<ȩź*ȜȷĔʰǣWd±Ê< PBMCsRǅÝ*48ƑʑĔʰ*1Ĕ
ʰőWd±Ê= PBMCsRćî*FACS<KN TȜȷɕƞRØɵ=ɸ
MɌ41 
 
ʺʮǯƼ 
    ǬǟȝȨĦǳ< NASH9ɚƇ)O1ŞȰ<> InBody720<KN¯ȝ
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ŧ=ǉĪ9ȔǟƣʰĚ<KNʮŵĵRɌ41ɂħ8IʮǯƼRȢȣ*7
ILƕ<ʻņĜƜ8¯ȝŧǉĪ9ɋǃǡâĦƧƢ=ȂɜRɌ41ʮǯ
ƼRĵÇ*1 NASHŞȰ=3¯ʊǈķ* ALT#ſą*1ǭ´<57
Øɵ=ɸMÆǪɕƞRɌ/=ěâ<57Ƨɘ*1 
 
ʺȡɗ 
     JMP Pro 11Rǣ7öȊȡɗɕƞRɌ41ŞȰ=ŃʷJǡâĦƧ
Ƣ¾>łĒʸƔĶ¾-ƔĞ¾ʹ8Ɏ*Xg=¯ʊJȲʊʌȻʊʌǡâĦ
ƧƢ¾>łĒƬǋÀĽ(SD)8Ȅ*1FACS<KNÆǪĦǳƧɘ8>ÁŁȰ
ȬE1>ɸŁʮʱXgȬRĲǕȬ9*nwp±=ƧĪRɌp<0.05RƖ
Ţƶǋ9*1 
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ǾȌȟƟ 
STAM Xg> MCD ʮXgKM{± NASH ŞȰ<ɴ¯ʊěâJǡ
âĦƧƢ¾RȄ, 
4ɺʷKMɂǤ<ʮʱR 4ɺʑʯȵ*19(PMCDʮXg
=F¯ʊ#ǈķ*ɸŁʮʱXgNAFLDXg8>-OIęÝ*1 (Č
1A)öXgȬ<!&Nʮʱżïʌ<Ľ>;"41¯ ʊęÝ=Û÷>NAFLD
Xg8ƔIʵ%STAMXgIɸŁʮʱXgKMĝ%¯ʊęÝ*71 
(Č 1Bʼ ¯ʊěâʌʼɸŁʮʱȬ 5.5±1.3g vs. NAFLDȬ 9.0±1.0g (p<0.001) vs. 
STAMȬ 7.0±1.0g (p<0.001) vs. MCDȬ-6.1±0.4g (p<0.001))¯ʊ1M=Ȳ
ʊʌ9Ȼʊʌ> STAMXg=FƖŢ<ęÝ*71 (Č 1C, DʼȲʊʌ¯ʊ
ƵʼɸŁʮʱȬ 4.6±0.6% vs. NAFLDȬ 5.1±0.3% vs. STAMȬ 8.1±1.1% 
(p<0.001) vs. MCDȬ 4.5±0.2%Ȼʊʌ¯ʊƵʼɸŁʮʱȬ 0.28±0.04% vs. 
NAFLDȬ 0.25±0.04% vs. STAMȬ 0.78±0.20% (p<0.001) vs. MCDȬ
0.29±0.07%) 
    ASTJ ALT> NASHrXg8ƖŢ;ęÝRɜH1#MCD
ʮXg8KMʵ¾8MǑǭ#KMʵņ8N(9#ȄĂ)O1 (Č 2A, 
BʼASTʼɸŁʮʱȬ 46±10 U/l vs. NAFLDȬ 60±11 U/l vs. STAMȬ 143±34 
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U/l (p<0.05) vs. MCDȬ 290±104 U/l (p<0.001)ALTʼ ɸŁʮʱȬ 23±9 U/l vs. 
NAFLDȬ 25±10 U/l vs. STAMȬ 35±7 U/l (p<0.05) vs. MCDȬ 44±9 U/l 
(p<0.001))ɋǆ`cg!K?ɋǆUj> STAMXg=FƖŢ<
ʵ¾RȄ*1#(O> STAMXg#WgÒƻÈRȶƒ<*7N
(9RíƐ*1I=9ȯ LO1 (Č 2C, Dʼɋǆ`cgʼɸŁʮʱȬ
198±92 mg/dl vs. NAFLDȬ 273±98 mg/dl vs. STAMȬ 634±131 mg/dl 
(p<0.001) vs. MCDȬ 110±24 mg/dlɋǆUjʼ ɸŁʮʱȬ 1582±473 U/l 
vs. NAFLDȬ 1569±434 U/l vs. STAMȬ 2145±351 U/l (p<0.05) vs. MCDȬ
1669±562 U/l)ȹɬ¥ɥ<ʒ*7>ŜȹȴȦcgq9I HFD32
ʮʱRȠʱ*1 NAFLDXg9 STAMXg8ƖŢ<ęÝ*MCDʮX
g8>ƖŢ<ǈķ*1 (Č 2E, FʼɋǆŜȹȴʼɸŁʮʱȬ 72±23 mg/dl vs. 
NAFLDȬ 107±60 mg/dl vs. STAMȬ 145±63 mg/dl (p<0.05) vs. MCDȬ 7±4 
mg/dl (p<0.05)ɋǆȦcgqʼɸŁʮʱȬ 55±8 mg/dl vs. NAFLDȬ
97±19 mg/dl (p<0.001) vs. STAMȬ 118±21 mg/dl (p<0.001) vs. MCDȬ 27±6 
mg/dl (p<0.05))MCDʮXg8>ŋǑǭ=1HǂȱŜ<ȹɬ#ǈķ*
ȟƟǳ<¯ʊIǈķ*19Ÿǉ)O1 
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    (OL=ȟƟKM¯ʊ=ŸȈJɋǃǡâĦƧƢ¾"LŒƜ NASH
rXg9*7³ǣ)O7$1MCDʮXg9Ƶɰ*7ȖĸǬ;:=ǡ
ƿȮŦǬRȶƒ9*1{± NASH<> STAMXg=Ɖ#KMɴɎǝēR
Ȅ,(9#ȄĂ)ONASHrXg9*7ġŌ8N(9#ȯ LO1 
 
STAM Xg8> Tregs J MDSCs ;:=ÆǪŬÖŲŌȜȷ#ƖŢ<ę
Ý,N#Tregs =ÆǪŬÖƮȸ>®*7NóȸŜ#N 
NASHrXg9*7 STAMXg!K?MCDʮXgR
NAFLDr9*7ʵȹȴʮʮʱXgRc±Ȭ9*7ɸŁʮʱ
XgR³ǣ*ȥȫǳ<ÆǪȜȷɕƞRɌ41CD4ʛŜ CD25ʛŜ CD127
ʚŜ8Ɏǝ)ON Tregs= CD4ʛŜ TȜȷ<èHNÛ÷>STAMXg!
K?MCDʮXg=Ȼɀ<!7ƖŢ<ęÝ* (Č 3A, BʼɸŁʮʱȬ
5.0±0.8% vs. NAFLDȬ 4.5±0.6% vs. STAMȬ 6.1±0.7% (p<0.05) vs. MCDȬ
6.5±1.8% (p<0.01))ȲɀÊ<ǁǍ*1 TregsIƖŢ<ęÝ*71 (Č 3Cʼ
ɸŁʮʱȬ 3.1±1.1% vs. NAFLDȬ 4.2±1.0% vs. STAMȬ 7.0±0.6% (p<0.001) 
vs. MCDȬ 7.0±1.3% (p<0.001))Tregs=3PD-1ʛŜ Tregs=èHNÛ
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÷<ěâ>FLO;"41 (Č 3D, E) 
/(8 Treg=ÆǪŬÖƮȸ<57 in vitro<7Ƨɘ*1ĕȃƧɘ
<!7ȲǰȜȷƤ<ȹȴâRƜ1,#ȜȷƳRɞĵ*;[Wʈǎņ
> 0.5mM841 (Č 4A, B)/(8[Wʈ 0.5mM9;NK<Ǔɋǆ
ĔđRɡƄ*HepG2Ȝȷ<ȹȴâRɞĵ*1őÉĔʰegqRǣ7
PBMCs9=ÉĔʰRɌ41ÉĔʰ<KNĔʰƑʑ> 24-72Ƒʑ9ƫ;Ėþ
#N#ĕȃƧɘ<!&NǓɋǆĔđ8=Ĕʰ8ȜȷʞĬ=ķ;"41 48Ƒ
ʑ9əĪ*148ƑʑĔʰő<Wd±Ê= PBMCsRćî*Ů¯ơɅ=
 FACSɕƞRƊɌ*19(PCD4ʛŜȜȷ= Tregs=Û÷<!&NȲǰ
ȜȷƤ=ȹȴâ=ƖǓ<KNěâ>FLO;"41 (Č 4C) 
ɴŃȾȔȜɆñ9öȊǫŞ=ʒɹ<57ƽǵ)Oǘ< Tregs9
ClostridiumĺɆ9=ʒɹ#ŵŽ)O7N(9"LƚǾȌ<!7IXg
<!7ȾÊȜɆñRƧɘ*1Xg=ȗ·Rŷï*ȾÊȜɆñ<57
T-RFLPƼRǣ7ɕƞ*19(PHFD32ʮʱRÉɸ*7 1 STAM
XgJ NAFLDXg>Ƶɰǳɴ~|TWRȄ*ɸŁʮʱXg9Ƶ
ɰ,N9PrevotellaJ Clostridiumĺ=ęÝBacteroidesJ Lactobacillales
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=ɇƏ;®#ɑLO1E1NASHrXgʑ8IȾÊȜɆñ=ÒĿ
>Ğ$%ǩ;MMCDʮXg8> Prevotella=ǂğBacteroidesJ
Lactobacillales=®Clostridium cluster XI=ęÝRɜH1 (Č 5) 
CD11bʛŜ Ly-6CʛŜ8Ɏǝ)ONMo-MDSCs!K? CD11bʛŜ
Ly-6GʛŜ8Ɏǝ)ON PMN-MDSCs=Û÷> STAMXg=Ȼɀ<!7
ƖŢ<ęÝ* (Č 6A, B, CʼMo-MDSCsʼɸŁʮʱȬ 1.5±0.4% vs. NAFLDȬ
2.1±0.4% vs. STAMȬ 3.6±1.2% (p<0.001) vs. MCDȬ 1.5±0.7%
PMN-MDSCsʼɸŁʮʱȬ 0.10±0.05% vs. NAFLDȬ 0.30±0.22% vs. STAM
Ȭ 1.2±0.8% (p<0.001) vs. MCDȬ 0.18±0.14%)Mo-MDSCs= PD-L1Ǳǝ
> STAMXg8=FƖŢ<ęŋ*71 (Č 6D, EʼMo-MDSCsʼɸŁʮʱ
Ȭ 4713±1281 vs. NAFLDȬ 5009±892 vs. STAMȬ 5980±707 (p<0.001) vs. 
MCDȬ 4070±633PMN-MDSCsʼɸŁʮʱȬ 3266±570 vs. NAFLDȬ
3802±325 vs. STAMȬ 3558±511 vs. MCDȬ 2824±589)øƫ<MDSCs=
ȲɀÊA=ǁǍIƖŢ<ęÝ* (Č 6F, Gʼ Mo-MDSCsʼ ɸŁʮʱȬ 0.67±0.61% 
vs. NAFLDȬ 0.59±0.31% vs. STAMȬ 12.4±4.8% (p<0.001) vs. MCDȬ
5.7±4.3% (p<0.05)PMN-MDSCsʼɸŁʮʱȬ 0.22±0.23% vs. NAFLDȬ
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0.24±0.25% vs. STAMȬ 5.2±2.4% (p<0.001) vs. MCDȬ 0.76±0.29%)/=
PD-L1Ǳǝ> STAMXg8ƖŢ<ęŋ*71 (Č 6H, IʼMo-MDSCsʼɸ
ŁʮʱȬ 4217±957 vs. NAFLDȬ 4730±1111 vs. STAMȬ 7124±1239 
(p<0.001) vs. MCDȬ 3254±1613PMN-MDSCsʼɸŁʮʱȬ 2061±691 vs. 
NAFLDȬ 3067±421 vs. STAMȬ 5951±2105 (p<0.001) vs. MCDȬ
2506±1037)ƉMCDʮXg8>ɸŁʮʱȬ9Ƶɰ*7ěâ>;"41 
E1ǑǭR¹ɻ,NÆǪȜȷ<57Iøƫ<Ƨɘ*1STAM
Xg=Ȼɀ8> CD8aʛŜ=ȜȷʞĬŜ TȜȷ(CTL)>ƖŢ<ęÝ* (Č 3A, 
7AʼɸŁʮʱȬ 9.8±0.5% vs. NAFLDȬ 27.9±2.6% (p<0.001) vs. STAMȬ
36.8±2.8% (p<0.001) vs. MCDȬ 25.2±2.8% (p<0.001))/=8IƿŜâ#Ŭ
Ö)O7N PD-1ʛŜ CTL=Û÷#ęÝ*71 (Č 7BʼɸŁʮʱȬ
33.8±5.4% vs. NAFLDȬ 39.4±1.4% vs. STAMȬ 54.9±5.4% (p<0.001) vs. 
MCDȬ 37.2±0.4%)STAMXg8> CTL=ȲǁǍIƖŢ<ęÝ* (Č 7Cʼ
ɸŁʮʱȬ 7.6±0.3% vs. NAFLDȬ 8.2±2.1% vs. STAMȬ 26.7±7.5% (p<0.01) 
vs. MCDȬ 12.0±5.3%)/= PD-1ʛŜ CTL=Û÷IęÝ*71 (Č 7Dʼ
ɸŁʮʱȬ 44.8±11.1% vs. NAFLDȬ 47.5±6.3% vs. STAMȬ 76.5±8.1% 
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(p<0.01) vs. MCDȬ 30.8±10.1%)NAFLDXgJMCDʮXg=Ȼɀ<
!7I CTL>ƖŢ<ęÝ*1#PD-1ʛŜ CTL=Û÷<ěâ>;"41 
NKȜȷ> NAFLDXg=Ȼɀ<!7ƖŢ<ęÝ*MCDXg
8>ƖŢ;®RɜH1 (Č 8A, BʼɸŁʮʱȬ 1.8±0.3% vs. NAFLDȬ
2.5±0.4% (p<0.01) vs. STAMȬ 1.6±0.4% vs. MCDȬ 0.7±0.2% (p<0.01))NK
Ȝȷ<!&NƿŜâ\NKG2DǱǝ<>ƖŢĽ>;"41ȲǁǍ NK
Ȝȷ>MCDʮXg=FƖŢ<®*71# (Č 8Cʼ ɸŁʮʱȬ 2.9±0.5% 
vs. NAFLDȬ2.3±0.4% vs. STAMȬ3.0±0.8% vs. MCDȬ1.6±0.2% (p<0.05))
NAFLDXgJ STAMXg8>ěâ>;"41MCDʮXg8>
NKG2DǱǝIęŋ*71 (p<0.01) 
NK-TȜȷ>ȻɀÊȲɀÊ9IMCDʮXg8ƖŢ<®*71
# (Č 8Dʼ ɸŁʮʱȬ 0.6±0.4% vs. NAFLDȬ 0.7±0.3% vs. STAMȬ 0.6±0.4% 
vs. MCDȬ 0.1±0.1% (p<0.05))(Č 8EʼɸŁʮʱȬ 0.9±0.4% vs. NAFLDȬ
0.5±0.3% vs. STAMȬ 0.8±0.4% vs. MCDȬ 0.2±0.2% (p<0.05))NAFLDX
gJ STAMXg8>ƖŢĽ>;"41Ȼɀ<!&N NK-TȜȷ= NKG2D
Ǳǝ>ɸŁʮʱȬ9Ƶɰ*7öǫŞȬ8ƖŢ<®*71 (p<0.001) 
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E9HN9STAMXg8>ÆǪŬÖƮȸRŴ5TregsJMDSCs
ǑǭR¹ɻ,N CTL=ʩņ=ƖŢ;ęÝRɜH1MCDʮXg8>Tregs
J CTL=ƖŢ;ęÝ> STAMXg9øƫ841#MDSCs=ʩņ<>ě
â;%NKȜȷJ NK-TȜȷ=ʩņ>ƖŢ<®*7!MSTAMXg9
>ǩ;NÆǪàŤRȄ*71 
 
{± NASH8> TregsJ MDSCs;:=ÆǪŬÖŲŌȜȷ#ƖŢ<ęÝ
,N#Tregs =ÆǪŬÖƮȸ>®*7NóȸŜ#N 
{± PBMCs<!&NȜȷÊdW±\WơɅRɌ419(PCD4
ʛŜTȜȷ=CD25ʛŜCD127ʚŜʟĉ>/O¦Ĝ=ʟĉ9Ƶɰ*7Foxp3
ʛŜRȄ*CD25ʛŜ CD127ʚŜʟĉ# Tregs8N9Ȃɜ*1(Č 9A)Á
ŁȰȬJNAFLȬ9Ƶɰ*7NASHȬ8>CD25ʛŜCD127ʚŜ Tregs=Ɩ
Ţ;ęÝRɜH1 (Č 9A, BʼÁŁȰȬ 1.6±0.6% vs. NAFLȬ 1.5±0.3% vs. 
NASHȬ 2.3±0.7% (p<0.01))E1Tregs<Ǳǝ,N PD-1Ǳǝ=łĒe`
uŋņ>ÁŁȰȬ9Ƶɰ*7 NASHȬ8ƖŢ<Ǝ*71(Č 9CʼÁŁȰ
Ȭ 1264±176 vs. NAFLȬ 1391±145 vs. NASHȬ 1515±312 (p<0.01))(OL
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=ȟƟ"LNASH8>ƙƦɋ<!7 Tregs>ƖŢ<ęÝ*)L<ȲɀA
=ǁǍIęÝ,N(9#ȄĂ)OSTAMXg9øƫ=ÂùRȄ*1 
/(8TregsƮȸɕƞ=1H<CD4ʛŜ TȜȷR PBMCKMÒʠ
őRNARűÑ*öȊmRNARĪʌâ*1ŬÖȘdW±\W8N IL-10 
mRNA> NAFLȬ8ƖŢ<ęÝ*71#NASHȬ8>ÁŁȰȬ9øȑ8
41 (Č 10AʼÁŁȰȬ 1.0±0.8¼ vs. NAFLȬ 2.3±1.5¼ (p<0.05) vs. 
NASHȬ 1.1±0.9¼)E1ǑǭŜdW±\W8N IFNmRNA>ÁŁ
ȰȬJ NAFLȬ9Ƶɰ*7 NASHȬ8ƖŢ<ęÝ*71 (Č 10Bʼ ÁŁȰȬ
1.0±0.4¼ vs. NAFLȬ 0.9±0.6¼ vs. NASHȬ 2.2±1.6¼(p<0.05)))L<
TregsRÒʠ*mRNAʌRǉĪ*19(PIL-10mRNA>ÁŁȰȬ9Ƶɰ*
7 NASHŞȰȬ8ƖŢ<®%;MFoxp3 mRNA> NASHŞȰȬ8ʵ%;N
Âù#FLO1(Č 10C)K47NASH8> Tregs>ęÝ,NI==ÆǪ
ŬÖƮȸ>®*Ǒǭ#ÖŔ8$7;óȸŜ#ȯ LO1 
E1NASHȬ8>MDSCs=Û÷#ƖŢ<ęÝ* (Č 11A, BʼÁŁ
ȰȬ 0.90±0.36% vs. NAFLȬ 1.0±0.54% vs. NASHȬ 1.9±0.88% (p<0.001))
/= PD-L1Ǳǝ>ęŋ*71 (Č 11CʼÁŁȰȬ 430±314vs. NAFLȬ
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960±152 (p<0.001) vs. NASHȬ 808±172 (p<0.001))K47{± NASH8
>MDSCs=ƖŢ;ęÝ9 PD-L1Ǳǝ=ęŋ"LÆǪŬÖƮȸ#ęŋ*7
NóȸŜ#ȯ LOSTAMXg9Éɸ,NȟƟ841 
NASHȬ8> PBMCÈ¯<èHN CTL=Û÷>ƖŢ<®*7!M 
(Č 9A,12AʼÁŁȰȬ 20.2±6.1% vs. NAFLȬ 18.5±5.2% vs. NASHȬ
11.0±3.6% (p<0.05))STAMXg9>ǩ;NàŤRȄ*1CTL<!&N IFN
 mRNA>ÁŁȰȬ9Ƶɰ*7NAFLȬJNASHȬ8ƖŢ<ęÝ*7!M
Ǒǭ=ɻ#ȯ LO1 (Č 12Bʼ ÁŁȰȬ 1.0±0.5¼ vs. NAFLȬ 2.9±1.7¼ 
(p<0.05) vs. NASHȬ 2.5±1.5¼(p<0.05)) 
NKȜȷNK-TȜȷɕƞ8>Ȱ9IƖŢĽ>ɜH;"41 (Č 13A, 
BʼÁŁȰȬ 12.1±4.1% vs. NAFLȬ 14.5±6.4% vs. NASHȬ 13.6±5.6%Cʼ
ÁŁȰȬ 3.1±1.7% vs. NAFLȬ 4.3±1.2% vs. NASHȬ 4.1±2.3%)E1
NKG2DǱǝ> NKȜȷNK-TȜȷ9I NAFLȬ8ƖŢ<ęÝ*71# 
(p<0.05)NASHȬ8>ƖŢĽ>ɑLO;"41 
E9HN9{± NASH<!7 Tregs9MDSCs>ƖŢ<ęÝ*7
!M(OL=ÆǪŬÖƮȸRŴ5ȜȷȬ# NASH=ǑǭÖŔ<ʒ*7N
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óȸŜ#ȄĂ)O1CTLRʘ$ĝ%=ÆǪȜȷ=àŤ> STAMXg9{
± NASH<!7Éɸ*7!MNASHrXg9*7KM STAMX
g=Ɖ#ʁÓ8N9ȯ LO1 
 
ʮǯƼ<KNȳǊJȲʇț=ſą<«ÆǪȜȷ~|TWIÁŁ
 <ɴ6%ěâ#FLON 
ʮǯƼRĵÇ*ALT=ſą#œLO1 10ǭ´<57ÆǪĦǳ
<Ƨɘ*1È7=ǭ´8ȞƑǳ<¯ʊ¯ȹȴʌ¯ȹȴǜ=ƖŢ;ſąR
ɜH1 (Č 14A)ƺǯ 3ƕƑ<> 10ǭ´ 6ǭ´8 ALT 40U/L¦Rɾŧ
*1ASTJGTPIƖŢ<®*1 (Č 14Bʼp<0.01)Ŝȹȴ¾>ſą
ÂùRȄ*1# (Č 14C)Ȧcgq¾<ěâ>;"41 (Č 14D)
HbA1c (Č 14Eʼp<0.01)ȍȿƑWg (Č 14Fʼp<0.05)HOMA-IR (Č
14Gʼp<0.05)IƖŢ<ſą*1 
ÆǪɕƞ8>ʮǯƼĵÇØƖŢ<ęÝ*71 Tregs> 3ƕő
<>ƖŢ<®*71 (Č 15Aʼp<0.05)MDSCs>ĵÇØ<>ÁŁȰ9Ƶ
ɰ*7ƖŢ<ʵ%ƺǯő<>)L<ƖŢ<ęÝ*1 (Č 15Bʼ p<0.01)E1
 29 
®*71 CTLIƺǯő<>ęÝ,NÂù<41 (Č 15C)NKȜȷ>ƺ
ǯő<ƖŢ<ęÝ* (Č 15Dʼ p<0.05)NK-TȜȷ<>ěâ>;"41 (Č 15E) 
    K47ʮǯƼ<K47 ALT#®*1ǭ´8>NASH<!&N
Ǒǭ#ſąÂù<MMDSCsRʘ7ÆǪàŤ>ÁŁȰȬ<ɴ6%ÂùRȄ
,(9#ȄĂ)O1  
 30 
ȯİ 
ƚǾȌ>{± NASHŞȰ<!&Nȥȫǳ;ÆǪɕƞ<Ý KM{±
=ÆǪàŤ<ɴ NASHrXgRȂɜ*1ÔH7=ǾȌ8N(OE
8=NASHÆǪɕƞ8>ɂǔÆǪȘ=ǾȌ#ĝ%ǛœÆǪȘ=ǾȌ>ķ;
E1{± NASH=ǬŤ=ŗ8NȳǊJWgŰŮŜ<Ý ȲǬǟ
=ȲȹȴâȲȜȷ=yv`ǑǭȜȷǁǍȧȤâRíƐ*1 NASH
rXg>E2ĥĐ.-ǬŤ=ɕƏJƈɒ=ɚƇƼ=ȂȎƈɒƺǯ=
ǾȌ#ɻS8;9ǝǙ#N 
NASHrXg>(OE8ĝ%=Xg#/=½ɏ9;Mƫ
;ɓǒ"L=ǾȌ#;)O7$1ʃªĤſě=;rXg9*7
MCDʮXgJʵȹȴʮXg;:#MʃªĤſěrXg9*7
ob/obXgdb/dbXgKK-AyXgȲǘǩǳ PTENxp_UX±
Xg;:#'LON 29 
MCDXg>o[vcƯʮʱR N=F8{±
NASH<ɴȲȝȨÄ#œLON(9"L(OE8 NASHǾȌ<!7ƃĝ
%³ǣ)O7$1 NASHrXg8NǑǭJȧȤâ#ʬɇ<ɜHLO
 31 
N#Ȟɽ<¯ʊǈķR$1,(9ɇƏ<¯ȹȴ#ǈķ*ɋȹɬz
m#®,N(9"L 30NASH=ǬŤRƲȂ<íƐ*7;óȸŜ#
ŵŽ)O71E1{± NASH>ǡƿȮŦǬRȶƒ9*7!M/=ĝ%
#ƣʰ=ɽÚżï9ǂɩyg=ǈķ<KN¯ʊęÝ#N(9"Lo
[vcƯʮ9=ΔǸINK47MCDʮXg>ƣʰʞĬ<K
N NASH<ɴr8N(9RǧŢ,NŘɐ#N 
ʵ\ʮʱXgJʵȹȴʮʱXg8>ɋȖ¾Jɋȹɬ#ę
Ý,NI==ȹȴŜȲǑJȧȤâ<>ɃL-NAFLDrXg9*7³
ǣ)ON#NASHrXg9*7>åÒ8N 29 
øƫ<ʃªĤſěXg8N ob/obXgJ db/dbXgKK-Ay
Xg8>ɽʮȳǊʵɋȖʵWgɋǭȲȹȴâRý,N#
ȲȝȨA=ǑǭȜȷǁǍ>FLO-J>M NAFLD=ǙŤ<ǧEN 30 31ǰ
ŬÖʃªĤ8NPTENRȲȜȷǘǩǳ<ƯŻ).1ȲǘǩǳPTENxp_U
X±Xg8>ȲȹȴâJǑǭȜȷǁǍRƜ1*ȲǰRǱǭ,N(9"L
{± NASH=ɻĹ<ɴ9ɖQON 32*"*(OE8=Ėþ8>ȳǊ>Ȅ
)-)L<WgţðŜ=ɻ#ɜHLON1H(=rXgI
 32 
ĩÈ<>{± NASH=ǬŤRíƐ*7; 
NASHrXg<!7/=ǬŤ<ʒ,NÆǪàŤ=Ėþ#
ɂǔÆǪȘRŗ<ĥĐ,NNK-TȜȷ<ʒ*7>Yamagata HL> KKAy
XgȲɀ8> NK-TȜȷȜȷ#ƃǳ<ǈķ*/=dW±\WǢǡȸIɇ
*%ǈŊ*1(9RĖþ*1 13E1Li ZL> ob/obXgȲɀ<7 NK-T
Ȝȷ=ǈķRĖþ*7!M 33NASH=ǬŤ< NK-TȜȷ#ʒ*7N(9
#Ÿǉ)O7NƭǙȜȷ<ʒ*7Justin R. HenningL>MCDXgR
NASHr9*7ǣƭǙȜȷ# CTL=ųĞJ_pzȜȷĠǞǑ
ǭŜæǞ;:=ɂǔÆǪZ|Y_mȜȷ=dW±\WǢǡRÖʖ*
NASHȲɀ<!&NȲÊƭǙȜȷ=ƠǇ#ɇ*%Ȳ=ȧȤâJǑǭRşâ).
N(9RĖþ*1 34ƭǙȜȷ#Ǒǭ¹ɻ=F;L-NASH<!&NǑǭ=
ŬÖ<ʒ*7NóȸŜRŵŽ*1 
*"*(=K; NASHÆǪàŤ=ǾȌ8>ʃªĤſěXgJ
NASHǬŤ9=ΔǸ#ŵŽ)O7NMCDʮXg#×<³ǣ)O)L<
ǛœÆǪȘ=ŒƜ=Ėþ#ķ;(9"L¡ć=ǾȌ8>{± NASHƧ¯R
ǣ7ǛœÆǪȘRŗ9*1ȥȫǳÆǪɕƞRɌ)L<MCDʮXg
 33 
<Ý 7{± NASH=ǬŤ<ɴ9ȯ LO7N STAMXgR³ǣ*7
ÆǪĦǳƧɘRƊɌ*1 
    WgÒƻÈ<KNǩŁ;ʵɋȖRȶƒ9*1 STAMXg9
{± NASH9=Éɸǒ>ĝSTAMXg>®ǣʌg±~±leRÑǡ
ȭƌ<ŭ*1ő<ʵȹȴʮʱR LON(98{± NASH<ǘŕǳ;Ǭ
ǟěâRƜ1*ɹȣǳ<Ȳȹȴâ"LȹȴŜȲǑȲȜȷǰ<ɃNXg9
Ėþ)O1 35{± NASH>ȖĸǬJȹɬǩŁǭ;:=ǡƿȮŦǬRȶƒ9*
7N(9#ĝ#ƚǾȌ"L STAMXg8>ȲƮȸʞĬʵɋȖʵU
jɋǭʵŜȹȴɋǭʵcgqɋǭRý*7!M{±
NASH=Ɏǝē<ɴ(9#ȄĂ)O1Ɖ8MCDʮXg>ȹɬ~|
TWJɋȖ¾=®RȄ*7!M/=ǒ8IMCDʮXgKM STAM
Xg=C#KM{± NASH<ɴ(9#Ÿǉ)O1E1Xgʊʌ<!
7I NAFLDXgJ STAMXg8>ęÝ*1#MCDʮXg8>ǈ
ķ*7!MSTAMXg=C#{± NASH=Ɏǝē<ɴ"41*"*
STAMXg>ǩŁ;ʵɋȖRȄ,Xg8N#{± NASH8>ȖĸǬR
÷²*7;ŞȰIĥĐ,N(9"LĩÈ<{± NASHRíƐ*7N9
 34 
E8>ɖ ; 
E1STAMXg!K?MCDʮXg=Ȼɀ<!&N Tregs>Ɩ
Ţ<ęÝ*{± NASHƙƦɋ<!7Iøƫ<ęÝ*71ȲɀÊ<ǁǍ
*1 TregsIęÝ*7!MɂǔÆǪɫƿ<«ȲɀÊ=ǑǭRŬÖ,N1H
<ęÝ*7NóȸŜ#NÝ 7ȾÊȜɆñ=ʄ> TregsRɞĵ*7
!M 36,37_g±fXĺ=ęÝ# Tregs=ęÝ9ʒ¸*7N9=Ėþ
#N 38)L<ÁŁ 9Ƶɰ*7 NAFLDŞȰ8> bacteroides#ǈķ*
Prevotella#ęÝ*7N9=ĖþIN 39ƚǾȌ<!7IT-RFLPƼ
<KNȾÊȜɆñ=ǉĪRƊɌ*19(PSTAMXg8>_g±fX
ĺJPrevotella=Û÷#ęÝ*bacteroides#ɇƏ<ǈķ*7N(9"L
ɸŁʮʱXgJMCDʮXg9>ǩ;M{±NASHŞȰ9¬1ȾÊȜɆñ
~|TWRȄ,(9#Ò"41*"*ƚǾȌ8³ǣ*1Xg>ʋǡ
ē C57BL/6Xg8ʃªǳȶƒ>øƫ8ME1 NAFLDXg9 STAM
Xg8>Éɸ=ʵȹȴʮR 1#STAMXg9/O¦Ĝ= 3 Ȭʸ control
ȬNAFLDȬMCDȬʹ>ʯȵƊə#ǩ;N1HʯȵǠĘ=ɿ#ȾÊȜ
Ɇñ=ěâ<ʒ*1óȸŜ>úĪ8$; 
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E1CD4ʛŜȜȷ<!&N IL-10 mRNAǱǝ> NAFLDȬ=FƖŢ
<ęÝ*1#NASHȬ8>ÁŁȰȬ9øȉņE8®*71Tregs<!
7I NASHȬ8 IL-10 mRNAʌ#ƖŢ<®*7!MNAFL=ǙŤ8>
Tregs=ÆǪŬÖƮȸ#º1O7N#NASH<ɃN9ÆǪŬÖƮȸ#®
*7NóȸŜ#ȯ LO1Ɖ8IFNmRNAǱǝ> NASHȬ=FƖŢ
<ęÝ*7!MNASH<!7Ǒǭ#ÖŔ8$7;óȸŜ#ȄĂ)O1 
ȹȴâ*1ȲȜȷ"L°L"=ĈĤ#ƁÑ)O/O# Tregs=Ȝȷ
ƃJƮȸ<ŎʧRìD*7NóȸŜRȯ ÉĔʰegqRǣ1 in vitro
<!&NƧɘRɌ41ÉĔʰīʲ8>ȹȴâ*1ȲȜȷ9öȊÆǪȜȷ9=
ĔʰRɌ/=ÆǪ~|TW<ěâ#N"<57Ƨɘ*1#ƖŢ
;ěâ>FLO;"41/=ȟƟ"LNASH<!&NÆǪàŤ=ěâ<>
ȲȜȷ=ȹȴâ=F8>åÒ8NóȸŜ#Mȹȴâ<Ý 7ȾÊȜɆ
ñ~|TWěâRûG°L"=£=ĈĤ#NASHɻĹ<>Řɐ8N(9
#ȯ LO1 
NASHrXg<KNMDSCs=Ƨɘ8>myeloid suppressor
ȜȷʸGr1ʛŜ CD11bʛŜʹ# PTENxp_UX±Xg<7ęÝ*NK-T
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Ȝȷ=ƿŜâ<ʒ*7N9Ėþ#N 32¡ć=Ƨɘ8>STAM
XgJ{± NASHŞȰƙƦɋ<!7MDSCs>ƖŢ;ƃ=ęÝ9/=
PD-L1Ǳǝ=ƖŢ;ęŋ"LÆǪŬÖƮȸ=ęŋ#ȄĂ)OȲɀÊ=Ǒǭ=
ŬÖ<MDSCs#ʒ*7NóȸŜ#ȄĂ)O1K47TregsJMDSCs
;:=ÆǪŬÖŲŌȜȷ#NASHȲɀ<!&NǑǭ=ŬÖ<ʊɐ;ŏÛRŲ4
7NI=9Ÿǉ)O1 
¡ć=ȐȰ=Ƨɘ8>ƋĖ=ɸMMCDʮXg8> NKȜȷ
NK-TȜȷ9IƖŢ<®*71STAMXg8>NK-TȜȷ=NKG2D
Ǳǝ=®RɜH1#ƃǳ;ěâ>ɜH;"41K47STAMXg<
!&NȲɀÊ=Ǒǭ<> NKȜȷJ NK-TȜȷ=ʒ#*%NASHr
Xgʑ<Ľǩ#N(9#ȄĂ)O1 
CD8ʛŜ= CTL>(OE8<MCDʮXg<!7 CD3ʛŜȜȷ
<èHNÛ÷#ęÝ,N(9#Ėþ)O7N 34ƚǾȌ8> STAMXgJ
MCDʮXgNAFLDXg=Ȼɀ<!7 CTL=ƖŢ;ęÝRɜHǘ
< STAMXg8> PD-1ʛŜ CTL=Û÷#ƖŢ<ęÝ*7!MCTL=Ʈ
ȸ®#ȄĂ)O1ȲɀÊA= CTLǁǍ> STAMXg=FęÝ*/=
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PD-1ʛŜ CTL=Û÷IƖŢ<ęÝ*71,;Q3NASHrXg
<!7CTL>ƖŢ<ęÝ*7NI==STAMXg8> TregsJ
MDSCs=ęÝ<K47 CTL=Ʈȸ®RƜ1*7NóȸŜ#ȯ LO1
E1{± NASH<!7> CTL=ƖŢ;®RɜH1#IFNmRNAǱ
ǝ> NAFLNASH9IƖŢ<ęŋ*71NASHrXg9=Ƅ÷
<ʒ*7>NASHǬŤ<!&NƑǷ=ɿ=1H9Ÿǉ*1,;Q3
STAMXg8> NASH=ÔƗƴʜRíƐ*ÆǪŬÖŲŌȜȷ# CTL=Ʈ
ȸ®Rɞĵ,NƉ8{± NASH8>ǬŤ#ɻɌ*1ǭ´Iĝ%,8<
CTL=ƃ#®*1ÆǪàŤRɔİ*7NóȸŜ#N 
E1ʮǯƼĵÇ<K47ȲƮȸ=ſąJ¯ʊ=ǈķRɾŧ*œ
1ǭ´<!&NÆǪɕƞ8>MDSCsRʘ$C9S:=ÆǪd}ip±8>
ÁŁ =ÆǪ~|TW<ɴ6%9ȟƟ#œLO1(OL=ȟƟ"L
J>M NASHǬŤ=ɻĹ<öȊÆǪȜȷ#ʒ*7N(9#ȄĂ)O1 
    {± NASHǬŤRŸǉ,N9ȾÊȜɆñ=ěâJȾȔɶɽŜɻ<
K47ȲɀÊ<Ǒǭ#ɞĵ)OĀř*7ÆǪŬÖŲŌȜȷ#ȲɀÊAǁǍ*
ǑǭRŬÖ*K9,NI==°L"=êĈ8Ʈȸ®<ʙ411H<ȲƮ
 38 
ȸʞĬ#Ŵȣ,N9óȸŜ#ȯ LO1 
    ƚǾȌ=ʖǦ9*7{±NASH<Éɸǒ=ĝ STAMXg2#
WgÒƻÈRȶƒ9*ǩŁ;ʵɋȖ#Ŵȣ,N(9"L,B7=
NASHŞȰRȥȫ8$;ǒ#'LON*"*(OE8< NASHǾȌ8
³ǣ)ON(9=ĝ"41MCDʮXgKM NASHɎǝē<ɴ%ʃªĤſ
ě;*< NASH=ȲȝȨěâ#œLOE1ĝ%=ʨǵ8{± NASH9Éɸ
=ÆǪàŤRȄ,(9"LSTAMXg>ǝƑǒ8{± NASH<ƔIɴ
NASHrXg8NóȸŜ#ȯ LO1 
    ŒƜ Tregs=Ȝȷʟĉ=ƷĪ<>ȜȷÊdW±\WơɅRɌ
Foxp3ǱǝRI47ɛ¶,NŘɐ#N#¡ć= Tregs=Ƨɘ>ŞȰƧ¯#
ʖLO7N(9IMÈ´8ȜȷÊdW±\WơɅRɌ=>Ċʡ8
41/(8CD25ʛŜ CD127ʚŜ=ʟĉ# Foxp3ʛŜ8 Tregs=ʟĉ8
419Ėþ#N(9"L 40ƚǾȌ8>Ɏʥ\CD25!K?
CD127Rǣ7 Tregs=ƧɘRɌ41ƚǾȌ8IºĥƧ¯#ĝʄ=ǭ´
8>ȜȷÊdW±\WơɅRɌCD25ʛŜ CD127ʚŜ=ʟĉ# Foxp3
ʛŜ8N(9RȂɜ*7NMDSCs=Ȝȷʟĉ=ʂů>UWkmW~c
 39 
±=ɕƞRëȯ<ƷĪ*7N#CD4ʛŜ TȜȷ=K;ƏL";Ȝ
ȷʟĉ8>;1HȂī;9(P>N(9>úH; 
    E1Xg=ŷɋʌ#ķ;%ÆǪĦǳƧɘ#Ċʡ841(9{
±ȲȝȨ=îʟ#Ċʡ841(9"LXg9{±<!&NɕƞĲɨɀĆ
=Ľǩ#ǡ+1Xg<!&NȲɀ9Ȼɀʑ=ÆǪɹʒJÈɯɀĆA=ÆǪ
ĦǳŎʧ<ʒ*7>¡ő=Ƨɘɠʫ8N 
    Ɣő<STAMXg>ɂǔ<ȲǱǰR$1,Xg8IM¡ő
>ȲǱǰ9ÆǪàŤ=Ƿʒ<57Ƨɘ#Řɐ8NE1~yW[qV
_g<KNȾÊȜɆñ=ſą# STAMXgȲɀ<Ĳ*7:=K<ŎʧRì
D,="Ƨɘ,NĪ8N 
  
 40 
ȟɢ 
    NASH<!&NÆǪàŤ<!7ÆǪįĭȘ=Tregs!K?MDSCs
>ęÝ,N#Tregs=ÆǪŬÖƮȸ>®*7NóȸŜ#ȄĂ)O1E1
STAMXg>MCDʮXgKM{±NASH=ÆǪǬŤJɎǝē<ʭ¬*7
1 
 
ɥɲ 
    ƚǾȌ<!7ŔŵĵŔʦžRɪME*1ǂâĆǬŤĦÒʋ 
ǐĻŖƂŶɴɉƾɱÞƂ<ţɥ1*E, 
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Č=ɟƏ 
Č 1  Xg<!&N¯ʊ!K?ȲʊʌȻʊʌ 
(A) ʯȵ 4ɺʑ<!&NXg¯ʊ=ŸȈSTAMXg<ʒ*7>ʯȵƨȰ
KM¯ʊ=ŠĖRœ1(B) 4ɺʯȵő=Xg¯ʊ=ěâʌ(C-D) 8ɺʷƑ
<!&N(C)XgȲʊʌ!K?Ȳʊʌ/¯ʊ=Ƶ(D)XgȻɀʊʌ!K?Ȼ
ɀʊʌ/¯ʊ=Ƶƃ¾>łĒS.D.8Ȅ*nwp±ƧĪRǣ1 
 
Č 2  Xg<!&NɋǃǡâĦƧƢ¾ 
XgKMÈɋŷɋ*ɋǆRÒʠ*1/=ɋǆRĮĚtWa 7000V R
ǣ7¦=ʨǵ<57Ƨɘ*1(A)ɋǆ AST¾(B)ALT¾(C) `
cg¾(D)Uj¾(E) Ŝȹȴ¾(F)Ȧcgq¾ƃ¾>
łĒS.D.8Ȅ*nwp±ƧĪRǣ1 
 
Č 3  Xg<!&N Tregsɕƞ 
(A)XgȻɀ<!&N TȜȷɕƞȘ=¥Ɏǳ;tp±~p±RȄ,G1 : 
CD3ʛŜȜȷG2 : G1= CD4ʛŜ TȜȷG3 : G1= CD8ʛŜ TȜȷ
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G4 : G2= Tregs (B)XgȻɀ<!&N CD4ʛŜ TȜȷ<èHN Tregs
=Û÷=Ƶɰ (C) XgȲɀ<!&N CD4ʛŜ TȜȷ<èHN Tregs=Û
÷=Ƶɰ (D) XgȻɀ<!&N Tregs<èHN PD-1ʛŜ Tregs=Û÷=
Ƶɰ (E)XgȲɀ<!&N Tregs<èHN PD-1ʛŜ Tregs=Û÷=Ƶɰ
ƃ¾>łĒS.D.8Ȅ*nwp±ƧĪRǣ1 
 
Č 4 ÉĔʰ 
ǓɋǆĔđ<[Wʈ 0.5mMRǅÝ*HepG2Ȝȷ<ȹȴâRɞĵ*1
(A) Oil red OơɅÌǺRȄ,ļ : [WʈƘǅÝô : [Wʈ 0.5mM
ǅÝ(B) [WʈǎņÕ= Oil red OơɅ=üÅņǉĪ0.5mMǅÝ8ü
Åņ>ƔĞ9;N(C) ȹȴâ).1 HepG2Ȝȷ9 PBMCs9= 48ƑʑÉĔ
ʰő= FACSɕƞCD4ʛŜ TȜȷ<èHN Tregs=Û÷=Ƶɰ 
 
Č 5 Xg<!&NȾÊȜɆñɕƞ 
Xgȗ·= T-RFLPƼ<KNȾÊȜɆñɕƞöȬ n=38/O0O=łĒ
¾RǣƵɰƧɘ*1 
 47 
Č 6 Xg<!&NMDSCsɕƞ 
(A) XgȻɀ<!&NMDSCs=¥Ɏǳ;tp±~p±RȄ,(B) Xg
Ȼɀ<!&NȻɀȜȷǀɼǃ<èHNMo-MDSCs=Û÷=Ƶɰ(C)Xg
Ȼɀ<!&NȻɀȜȷǀɼǃ<èHN PMN-MDSCs=Û÷=Ƶɰ(D) Ȼɀ
Mo-MDSCs<Ǳǝ,N PD-L1=łĒɊÅe`uŋņ=Ƶɰ(E) Ȼɀ
PMN-MDSCs<Ǳǝ,N PD-L1=łĒɊÅe`uŋņ=Ƶɰ(F) XgȲ
ɀ<!&NȲɀȜȷǀɼǃ<èHNMo-MDSCs=Û÷=Ƶɰ(G)XgȲ
ɀ<!&NȲɀȜȷǀɼǃ<èHN PMC-MDSCs=Û÷=Ƶɰ(H) Ȳɀ
Mo-MDSCs<Ǳǝ,N PD-L1=łĒɊÅe`uŋņ=Ƶɰ(I) Ȳɀ
PMN-MDSCs<Ǳǝ,N PD-L1=łĒɊÅe`uŋņ=Ƶɰƃ¾>łĒ
S.D.8Ȅ*nwp±ƧĪRǣ1 
 
Č 7  Xg<!&N CTLɕƞ 
(A) XgȻɀ<!&N CD3ʛŜȜȷ<èHN CTL=Û÷=Ƶɰ(B) CTL
<èHN PD-1ʛŜ CTL=Û÷=Ƶɰ(C) XgȲɀ<!&N CD3ʛŜȜȷ
<èHN CTL=Û÷=Ƶɰ(D) CTL<èHN PD-1ʛŜ CTL=Û÷=Ƶɰ
 48 
ƃ¾>łĒS.D.8Ȅ*nwp±ƧĪRǣ1 
 
Č 8 Xg!K?{±<!&N NKȜȷ!K? NK-TȜȷɕƞ 
(A) XgȻɀ<!&N NKȜȷNK-TȜȷ=¥Ɏǳ;tp±~p±RȄ,
G1 : NK1.1ʛŜ CD49bʛŜȜȷ(B) XgȻɀ<!&NȻɀȜȷǀɼǃ<
èHN NKȜȷ=Û÷=Ƶɰ(C) XgȲɀ<!&NȲɀȜȷǀɼǃ<èH
N NKȜȷ=Û÷=Ƶɰ(D) XgȻɀ<!&NȻɀȜȷǀɼǃ<èHN
NK-TȜȷ=Û÷=Ƶɰ(E) XgȲɀ<!&NȲɀȜȷǀɼǃ<èHN
NK-TȜȷ=Û÷=Ƶɰƃ¾>łĒS.D.8Ȅ*nwp±ƧĪRǣ1 
 
Č 9 {± PBMCs<!&N Tregsɕƞ 
(A) {± PBMC<!&N TȜȷɕƞȘ=¥Ɏǳ;tp±~p±RȄ,G1 : 
PBMC= CD3ʛŜ CD4ʛŜ TȜȷG2 : G1= TregsG3 : PBMC=
CD8ʛŜ TȜȷ(B) {± PBMC<!&N CD4ʛŜ TȜȷ<èHN Tregs=
Û÷=Ƶɰ(C) Tregs<Ǳǝ,N PD-1=łĒɊÅe`uŋņ=Ƶɰƃ¾
>łĒS.D.8Ȅ*nwp±ƧĪRǣ1 
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Č 10  CD4ʛŜ TȜȷ<!&NmRNAĪʌɕƞ 
{± PBMCsKM CD4ʛŜ TȜȷRÒʠ*mRNARűÑőRT-PCRƼ<
7mRNARĪʌ*1öȬ n=8-10(A) IL-10 mRNA=ĪʌƵɰ(B) IFN
mRNA=ĪʌƵɰ(C) PBNCsKM TregsRÒʠ*IL-10!K? Foxp3<
57mRNARĪʌ*1ÁŁȰȬ9 NASHŞȰȬ n=3-5=ƧɘÁŁȰ
Ȭ=łĒRĕǋ9*7öǫŞȬ#°¼9;N"RłĒS.D.¼9Ȅ*nw
p±ƧĪRǣ7ƖŢĽƧĪRɌ41 
 
Č 11 {± PBMCs<!&NMDSCsɕƞ 
(A){±PBMC<!&NMDSCs=¥Ɏǳ;tp±~p±RȄ,G1 : PBMC
= CD11bʛŜ HLA-DRŊʛŜȜȷG2 : G1=MDSCs(B) {± PBMC
<èHNMDSCs=Û÷=Ƶɰ(C) MDSCs<Ǳǝ,N PD-L1=łĒɊÅe
`uŋņ=Ƶɰƃ¾>łĒS.D.8Ȅ*nwp±ƧĪRǣ1 
 
Č 12  {± PBMCs<!&N CTLɕƞ9mRNAĪʌɕƞ 
(A) {± PBMC<!&N PBMCs<èHN CTL=Û÷=Ƶɰ(B) PBMCsK
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M CTLRÒʠ*mRNARűÑőRT-PCRƼ<7mRNARĪʌ*1öȬ
n=8-10IFNmRNA=ĪʌƵɰƃ¾>łĒS.D.8Ȅ*nwp±ƧĪR
ǣ1 
 
Č 13 {± PBMCs<!&N NKȜȷ!K? NK-TȜȷɕƞ 
(A) {±PBMC<!&NNKȜȷɕƞȘ=¥Ɏǳ;tp±~p±RȄ,G1 : 
PBMC= NKȜȷG2 : CD3ʛŜȜȷG3 : G2= NK-TȜȷ(B) {±
PBMC<!&N PBMCs<èHN NKȜȷ=Û÷=Ƶɰ (C) {± PBMC<
!&N PBMCs<èHN NK-TȜȷ=Û÷=Ƶɰƃ¾>łĒS.D.8Ȅ*
nwp±ƧĪRǣ1 
 
Č 14  ʮǯƼ¢Ç<KN¯ȝŧ=ěâɋǃǡâĦ¾=ěâ 
(A) InBody720<KN¯ȝŧ=ȞƑǳěân=108Ƨɘ*1(B) ASTALT
GTP=ȞƑǳ;ěâRȄ,(C) Ŝȹȴ¾(D) LDLcgq¾
(E) HbA1c(F)ȍȿƑWg¾(G) HOMA-IR=ʮǯƼʐĢƑ9 12ɺ
ő=ěâRȄ,ƖŢĽƧĪ> Paired tƧĪRǣ1 
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Č 15  ʮǯƼ¢Ç<KNÆǪàŤ=ěâ 
ʮǯƼʐĢƑ9 12ɺȞɽƑ= PBMCs<!&N FACSɕƞȟƟRȄ,(A) 
CD4ʛŜ TȜȷ<èHN Tregs=Û÷=ěâRȄ,(B) PBMCs<èHN
MDSCs=Û÷=ěâRȄ,(C) PBMCs<èHN CTL=Û÷=ěâRȄ,
(D) PBMCs<èHN NKȜȷ=Û÷=ěâRȄ,(E) PBMCs<èHN NK-T
Ȝȷ=Û÷=ěâRȄ,ƖŢĽƧĪ> Paired tƧĪRǣ1 
 
Ɏ 1  NASHŞȰ!K? NAFLŞȰȶƒ 
ƃ¾>łĒ(Ɣ®¾-Ɣʵ¾)8Ȅ,ƖŢĽƧĪ> Student= tƧĪRǣ1 
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